Optical characteristics of the prepared glasses of composition 55 P 2 O 5 -(45-x) Na 2 Ox Li 2 O were ( 0 ≤ x ≤ 35 mol% ) have been investigated by X-Ray diffraction (XRD), differential thermal analysis (DTA), density (ρ), molar volume (V m ), optical packing density (OPD), UV spectroscopy and Fourier transform infrared (FTIR). The FTIR studies revealed the vibrational modes of prepared glass samples. Absorbance of investigated glasses was measured and used to estimate their optical absorption coefficient and optical energy gap. The optical studies revealed that the indirect optical band gap (E opt ) increases from 3.2-3.5 eV and the Urbach energy decreases from 1.133-0.838 eV with increase of Li 2 O content from zero up to 35 mol% Li 2 O.
Introduction
The synthesis and physical properties of phosphate glasses have a great potential because of its important technological applications. Phosphate glasses have unique and better physical properties than other glasses such as hardness, transparency at room temperature, low glass transition temperature, excellent corrosion resistance, low melting and softening temperature and high thermal expansion Glasses with specific properties could be achieved by varying glass constituents. Several studies have been shown that a chemical durability of phosphate based glasses can be improved by the the addition of various oxides [S.T. Reis et al. (1998) It was found that in literature the optical properties of P 2 O 5 -Na 2 O-Li 2 O glass system have not been studied extensively, for this reason, the present work gives the preparation of 55 P 2 O 5 -(45-x) Na 2 Ox Li 2 O glass containing various concentration of Li 2 O reaching to 35 mol% and the investigation of their structural and optical properties.
Experimental

A] Preparation
The investigated glass 55 P 2 O 5 -(45-x) Na 2 Ox Li 2 O (0 ≤ x ≤ 35 ) were prepared by the conventional melt quenching technique using LiCl as raw material and high purity analytical grade chemicals as (NH 4 ) 2 HPO 4 , Na 2 CO 3 . The appropriate quantity of these chemicals were weighted and mixed thoroughly in agate mortar for about one hour. The batches were initially kept at 400 C o in porcelain crucibles to release volatile products coming from the starting materials and then melted in an electric furnace with intermediate stirring at 1000 C o for one hour to ensure homogeneity of the glasses. Samples of the desired shape were obtained by quenching the melt at 350 C o between two preheated stainless steel plates for two hours to eliminate the mechanical and thermal stresses produced during casting and collected the next day. The prepared glass samples were polished by silicon carbide water proof abrasive papers of various grades ranging between 320 and 1000 to achieve a good optical transparency samples.
B] Density (ρ), molar volume (V m ) and oxygen packing density (OPD)
The density (ρ) of the glass samples was determined at room temperature by the standard Archimedes principle using toluene as an immersion liquid.
Results and Discussion
Density, molar volume and optical packing density
The values of density (ρ) and molar volume (V m ) and oxygen packing density (OPD) have been calculated previously and tabulated in the following It was found that the theoretical and experimental values of density decrease with increasing concentration of Li 2 O and the molar volume pass through maximum at 15 mol% Li 2 O. The density decreases because of substitution of Li 2 O of molar mass (29.28 g/mol) instead of Na 2 O of molar mass (61.97 g/mol). The experimental density values decreases from 2.962 g/cm 3 to 2.361 g/cm 3 for the prepared glass by increasing x from zero to 35, also, It could be seen from Table 1 that ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ ‫ـ‬ J. FTIR spectra of 55 P 2 O 5 -(45-x) Na 2 Ox Li 2 O glass is measured in frequency range of 4000-400 cm -1 as shown in Fig.2 . As the modifier content (Li 2 O) increases in glass former (P 2 O 5 ), structural unit of phosphate changes from Q 3 →Q 2 →Q 1 →Q 0 according to the following equilibrium equations [P.K. Jha et al (2015) 
Optical properties
Optical measurements are powerful tool for band structure discussion and calculating the band gap width, also, optical parameters of both ordered and disordered materials. Fig.3 shows the measured absorbance for 55 P 2 O 5 -(45-x) Na 2 Ox Li 2 O glasses. Absorption coefficient (α) is measured according to the following relation:
α( υ) = ( 1/t) Ln (1/T) = (1/t) Ln A
Where, T is the transmittance, t is the thickness of the glass sample and A is the absorbance.
The absorption coefficient (α) for the glass samples with different concentration has been calculated and plotted as shown in Fig.4 .
The relationship between the absorption coefficient and the incident photon energy ( 
Conclusion
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